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DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-29 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Chip verification is generally known in the art as a way to test the functional behavior of 
a design in response to various test stimuli. Since verification typically refers to the "pre- 
hardware" testing of a design, it is normally carried out entirely via software simulations of 
hardware models. For example, a testbench is written to test various features of a RTL 
description of a design, often in Verilog or VHDL. The testbench and verification environment 
are compiled and simulated with various test vectors, with results examined to determine 
whether any errors exist in the design. 

Applicant's specification is directed towards a verification strategy for asynchronous 
links. From the disclosure, it is clear that applicant's verification strategy is intended to be 
carried out via simulation within a computing environment. This can be observed in Fig. 1, 
which shows that bus functional models are being used to interface between the verification 
environment and the chip under test. As is known in the art, bus functional models are software 
models that take the place of actual system components in the verification environment. 

However, applicant's claims do not make this distinction clear. A plain reading of the 
claims would suggest that the invention comprises actual hardware devices and/or methods of 
using actual hardware devices, when in fact applicant's invention is a simulation of actual 
hardware devices. In particular, the claims to an apparatus, system, and article of manufacture 
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are misleading because the elements of the claimed apparatus/system/article are not actual 
devices but rather software models. The only element of the Invention which would correctly be 
claimed as an apparatus or article of manufacture would be the computer system that executes 
the simulation. 



Claim Rejections - 35 USC § 103 

Claims 1, 2, 5, 6, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Komatsu et al., U.S. Patent No. 7,007,212, in view of Knaack, U.S. Patent No. 6,023,777. 
Regarding claim 1, Komatsu teaches a method comprising: 

receiving an input clock frequency [Fig. 1, CK at line 131, input to FIFO 113] and test 
data [Din, line 132, from tester 200] received at an Input data frequency corresponding to the 
Input clock frequency [col. 8, lines 64-66, FIFO 1 13 stores data at a rate determined by CK]; 

retaining a portion of the test data received In a first data buffer [FIFO 113]; 

shifting the Input clock frequency to an output clock frequency [PLL 1 1 1 receives CK and 
outputs CKpl , which Is sent to FIFO 113]; 

transmitting test data retained In the first data buffer to a second data buffer [FIFO 125] 
of a chip [DUT 100b] that supports asynchronous communications, wherein transmitting occurs 
at an output data frequency corresponding to the output clock frequency [col. 8, lines 66-67, 
FIFO 113, outputs data at a rate determined by CKpl]. 

Komatsu does not teach that the output clock frequency is varied over a period of time. 

Knaack teaches a method for testing FIFOs with status flags, wherein a "shmoo" test is 
carried out for the read and write clocks [col. 4, lines 27-58]. 

It would have been obvious to one of ordinary skill In the art to combine the teachings of 
Komatsu with Knaack. Komatsu teaches a test system comprised of multiple FIFOs, but does 
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not teach that the FIFOs possess status flags. Status flags such as those suggested by Knaack 
are well-known in the art for providing an indication of a FIFO's capacity [Knaack, col. 1 , lines 
13-16]. It would have been obvious to one of ordinary skill in the art to combine the status flags 
taught by Knaack with the FIFOs taught by Komatsu. The operation of the FIFO status flags is 
generally known in the art, and would have provided the same functionality in the FIFOs of 
Komatsu. Thus, the combination of Knaack with Komatsu would have combined two known 
elements to yield a predictable result. Additionally, it would have been further obvious to apply 
the testing methods of Knaack with the combined system of Knaack/Komatsu. The testing 
method taught by Knaack is a method for testing FIFO status flags that represents an 
improvement over prior art methods [col. 2, lines 15-28]. Since the combination of 
Knaack/Komatsu includes the status flags taught by Knaack in the system of Komatsu, it would 
have been obvious to one of ordinary art to apply the teachings of Knaack regarding testing to 
the combination as well. The testing method would have provided the same functionality as 
disclosed by Knaack, and would therefore have combined known elements to yield predictable 
results. 

Regarding claim 2, Komatsu teaches that the output data frequency is a frequency of the 
test data retained in the first data bugger transmitted at the output clock frequency [col. 8, lines 
66-67, FIFO 113, outputs data at a rate determined by CKpl]. 

Regarding claim 5, Knaack teaches varying the output clock frequency between a 
maximum and a minimum [col. 4, lines 27-32, write clock ahead of read clock by 4ns and the 
difference is gradually decreased]. 

Regarding claim 6, Knaack teaches varying the output clock frequency during a period of 
time depending on the input data frequency [col. 4, lines 27-32, shmoo test varies the difference 
between the clocks]. 
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Regarding claim 21, Komatsu/Knaack teaches the method of claim 1, and also the 
system to execute the claimed method. 

Claims 4, 10, 13, and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Komatsu and Knaack as applied to claim 1 above, and further in view of Chang et al., U.S. 
Patent No. 6,347,380. 

Komatsu/Knaack teaches the method of claim 1, but does not teach an upper/lower 
watermark that determines the output clock frequency setting. 

Chang teaches a method for adjusting the clock for a FIFO read pointer according to an 
upper/lower watermark [Fig. 6, TL1, BL1, col. 8, lines 28-60]. 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Chang with Komatsu/Knaack. Komatsu/Knaack teaches a test system comprised of FIFOs 
which are used for transmitting/receiving the test data, while Chang is directed towards a 
method for preventing FIFO underflow/overflow conditions. Chang's teachings of a method to 
prevent FIFO underflow/overflow conditions could have been combined with the system taught 
by Komatsu/Knaack. In the combination with Komatsu/Knaack, the method of Chang would 
have provided the same functionality as that originally disclosed by Chang. Thus, the 
combination of Chang with Komatsu/Knaack would have combined known elements to yield 
predictable results. 

Regarding claim 10, Chang teaches varying the output clock frequency to maintain the 
data in first buffer between the upper and lower watermark. 

Regarding claims 13 and 24, Komatsu/Knaack/Chang teaches the method of claim 4, 
and also the apparatus and article of manufacture with instructions to execute the claimed 
method. 
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Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Komatsu/Knaack as applied to claim 1 above, and further in view of LeColst, U.S. Patent No. 
6,476,628. 

Regarding claim 27, Komatsu/Knaack teaches a system as claimed in claim 27, but 
does not teach a second chip, frequency modifier, and elastic data buffer. 

LeColst teaches that semiconductor testers often employ parallel architectures, wherein 
multiple DUTs are tested In parallel [Fig. 1, col. 1, lines 23-36]. 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
LeColst with Komatsu/Knaack. Komatsu/Knaack teaches a test system for semiconductor 
devices, but does not teach parallel testing of DUTs. LeColst teaches that parallel testing 
improves throughput of the manufacturing process and reduces overall costs [col. 1, lines 34- 
36]. Therefore, it would have been obvious to apply the teaching regarding parallel test to the 
combination of Komatsu/Knaack. The teachings of LeColst would Improve the system of 
Komatsu/Knaack by providing the increased manufacturing throughput and reduced cost, as 
disclosed. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 



Smith, U.S. Patent No. 6,584,584, 
Sandoval, U.S. Patent No. 6,990,073, 
Wiggins, U.S. Patent No. 6,519,722, 
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Haass et al., U.S. Patent No. 6,876,207, 
Toshitani, U.S. Patent No. 7,042,911, 

Ozawa, U.S. Patent Application Publication No. 2004/0022099, 
Sindalovsky, U.S. Patent No. 6,745,265, 
Virzi, U.S. Patent No. 5,953,372. 

Any inquiry concerning tliis communication or earlier communications from the examiner 
sinould be directed to Jl H. BAE whose telephone number is (571)272-7181. The examiner can 
normally be reached on Monday-Friday, 10 am to 6:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Lee can be reached on 571-272-3667. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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